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Abstract of JP9022779 
PROBLEM TO BE SOLVED: To provide an 
electroluminescent panel with good display quality 
and enhanced moisture resistance. SOLUTION: 
This electroluminescent panel 100 comprises a 
transparent glass plate 20 over which a thin-film 
electroluminescent element 1 1 is formed and a 
transparent plate 10, both of which are bonded 
together. Silicone oil 40 is sealed inside the 
electroluminescent panel 100, an optically 
transparent moisture-absorbing film (SOG film) 17 is 
foimed to cover the surface of the thin-film 
electroluminescent element 11, and a moisture- 
absorbing film (film sheet) 18 is inserted into the 
silicone oil 40. 
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(54) [Title of the Invention] ELECTROLUMINESCENT PANEL 
(57) [Summary] 
[Object] 

25 To provide good display quality and to improve humidity resistance, in an EL 

panel. 

[Solving Means] 

An EL panel 100 is formed by attaching a transparent glass substrate 20 over 
which a thin film EL element 11 is formed and a transparent substrate 10. The inside 
30 of this EL panel 100 is filled with silicone oil 40, Further, an optically-transparent 
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hygroscopic film (SOG film) 17 is formed to cover a surface of the thin film EL element 
11, and a hygroscopic film (film sheet) 18 is inserted in the silicone oil 40. 
[Scope of Claims] 
[Claim 1] 

5 An electroluminescent panel in which an electroluminescent element is 

embedded in a package having a light-transmitting front substrate and a rear substrate 
and which performs display at least through the light-transmitting front substrate, 
characterized in that an inside of the package is filled with oil for sealing, and a 
hygroscopic light-transmitting film is provided on a side of the electroluminescent 
10 element from which light is extracted. 
[Claim 2] 

The electroluminescent panel according to claim 1, characterized in that the 
light-transmitting film is a film formed to cover the side of the electroluminescent 
element from which light is extracted. 
15 [Claim 3] 

The electroluminescent panel according to claim 2, characterized in that the 
light-transmitting film is any one of a water glass film, a magnesium oxide film, and a 
silicon oxide film. 
[Claim 4] 

20 The electroluminescent panel according to claim 1, characterized in that the 

light-transmitting film is a light-transmitting film sheet provided in the oil for sealing. 
[Claim 5] 

The electroluminescent panel according to any one of claims 1, 2, and 4, 
characterized in that the light-transmitting film is an organic film which is a 
25 polyacrylamide based or polyacrylic acid based high water absorption polymer or an 
organic film which is a polyvinyl alcohol based high water absorption polymer. 
[Claim 6] 

The electroluminescent panel according to any one of claims 1 to 5, 
characterized in that the light-transmitting film is an optical filter through which light 
30 only in a specified light wavelength region is transmitted. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Field of the Invention] 

The present invention relates to an electroluminescent (hereinafter, referred to 
5 as EL) panel used as a thin flat display device. 
[0002] 
[Prior Art] 

FIG 3 shows a structure of a conventional thin film EL panel. A thin film EL 
element 11 is formed in the following manner: over a light-transmitting substrate 

10 (hereinafter, referred to as a transparent substrate) 10 such as a glass plate, a plurality of 
transparent electrodes 12 made of InaOs, Sn025 or the like is arranged, as first electrodes 
12, in parallel in the form of belts; a first dielectric layer 13 made of SiOi, Ta205, SiON, 
or the like, an EL emission layer 14 of ZnS (or ZnSe, SrS, or the like) doped with 0.1 - 
2.0 wt% of Mn (or Tb, Sm, Cu, Al, Br, or the like) as an emission center, and a second 

15 dielectric layer 15 made of Si02, Ta205, SiON, or the like are sequentially stacked 
thereover; and a plurality of metal electrodes of Al, Ta, Mo, W, or the like or transparent 
electrodes (second electrodes) 16 made of InaOs, SnOa, or the like is arranged in parallel 
in the form of belts, and in a direction perpendicular to the first electrodes 12. 
[0003] 

20 A region in which the first electrode 12 and the second electrode 16 intersect in 

a planar view corresponds to one picture element of a panel, and by applying alternating 
voltage to the electrodes 12 and 16, electrons which are excited into a conduction band 
by an electric field generated in the EL emission layer 14 and accelerated so as to obtain 
sufficient energy, directly excite an emission center of Mn or the like, and light emission 

25 corresponding to the emission center is exhibited when the excited emission center 
returns to a ground state. 
[0004] 

Such a thin film EL element 11 is very weak against open air, especially 
humidity. When some humidity in the air is adsorbed to the thin film EL element, it 
30 enters through a pinhole or the like of the thin film and reduces dielectric strength 
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voltage thereof. Thus, it is impossible to withstand alternating voltage which is 
applied, and accordingly, minute dielectric breakdown is caused. Further, humidity 
enters between the films and reacts with the light-emitting layer or the like, and 
separation occurs between the films, and accordingly, the life of the element is 
5 shortened. 
[0005] 

Therefore, conventionally, as shown in FIG. 3, a space provided above the thin 
film EL element 11 is filled with silicone oil 40. However, when moisture is contained 
in the silicone oil 40 itself, the problem described above still occurs in the thin film EL 
10 element 11. Therefore, in Examined Patent Application Publication No. S59-8039, a 
hygroscopic agent such as silica gel is mixed into silicone oil 40. 
[0006] 

[Problems to be Solved by the Invention] 

However, when powder such as silica gel is mixed into silicone oil, EL 
15 emission is scattered, and therefore, there is a problem in that display quality of an 
image (for example, clearness and contrast of an image) is drastically lowered. In 
view of the foregoing problem, it is an object of the present invention to provide good 
display quality and to improve humidity resistance in an EL panel. 
[0007] 

20 [Means for Solving the Problem] 

To accomplish the object, in an EL panel in which an EL element (11) is 
embedded in a package (20, 10, 29, or the like) having a light-transmitting front 
substrate (20) and a rear substrate (10) and which performs display at least through the 
light-transmitting front substrate, the present invention is characterized in that the inside 

25 of the package is filled with oil (40) for sealing, and hygroscopic light-transmitting 
films (17 and 18) are provided on the side of the EL element from which light is 
extracted (the upper portion of FIG, 1). 
[0008] 

The light-transmitting film can be the film (17) which is formed to cover the 
30 side of the EL element from which light is extracted. In this case, as the film, a water 
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glass film, a magnesium oxide film, and a silicon oxide film can be used. Further, the 
light-transmitting film can be a light-transmitting film sheet (18) provided in the oil for 
sealing. 
[0009] 

5 The light-transmitting films (17 and 18) can be organic films made of a 

polyacrylamide based or polyacrylic acid based high water absorption polymer or 
organic films made of a polyvinyl alcohol based high water absorption polymer. In 
addition, the light-transmitting films can be used as optical filters through which light 
only in a specified light wavelength region is transmitted. 
10 [0010] 

It is to be noted that reference numeral in parentheses of each means described 
above correspond to a specific means described in embodiments herein. 
[0011] 

[Operation and Effect of the Invention] 

15 By the present invention according to claims 1 to 6, since the inside of the 

package is filled with oil for sealing and a hygroscopic light-transmitting film is 
provided, a hygroscopic property can be improved. Further, since the 
light-transmitting film is provided without mixing powder such as silica gel, which is 
conventionally used, into the oil, EL emission is not scattered and display quality can be 

20 prevented from being lowered. 
[0012] 

In a case where the light-transmitting film is used as an optical filter as in the 
present invention according to claim 6, it is not necessary to separately use an optical 
filter at the time of color display with enhanced color purity, and therefore the structure 
25 can be simple. 
[0013] 

[Embodiment] 
(First Embodiment) 

FIG. 1 is a cross-sectional schematic view of a thin film EL display panel 100, 
30 and this embodiment is described with reference to this drawing. The thin film EL 
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display panel 100 is formed in such a manner that a thin film EL display element 11, 
which is formed over a light-transmitting glass substrate (transparent substrate) 10 and 
exhibits yellow orange emission, and a glass substrate 20 are attached to each other with 
a spacer plate 29 interposed therebetween in a mounting step. 
5 [0014] 

The thin film EL element 11 is formed in such a manner that thin films to be 
given below are sequentially formed and stacked over the transparent substrate 10 
having an insulating property, A first electrode 12 made of ITO (indium oxide) into 
which optically-transparent tin oxide is mixed is formed over the transparent substrate 
10 10, and on a top surface thereof, a first dielectric layer 13 made of optically-transparent 
TaaOs (tantalum pentoxide), a light-emitting layer 14 made of ZnS (zinc sulfide) to 
which Mn (manganese) is added, a second dielectric layer 15 made of TaaOs, and a 
second electrode 16 made of optically-transparent ZnO (zinc oxide) are formed. 
[0015] 

15 An optically-transparent hygroscopic film 17 formed of an SOG (Spin on 

Glass: so-called water glass) film is formed over the thin film EL element 11. The 
transparent substrate 10 over which the thin film EL element 11 is formed and the glass 
substrate 20 are stacked so that a hygroscopic film film sheet 18 made of PVA is 
inserted therebetween, the periphery of the transparent substrate 10 and the glass 

20 substrate 20 is hardened with an adhering material so that a glass spacer 29 is interposed, 
and silicone oil is injected from an injection opening 39 to the inside thereof. Thus, 
the thin film EL display panel 100 is formed. 
[0016] 

This thin film EL display panel 100 is a fully-transparent display in which 
25 opposite sides of the light-emitting layer 14 are made to be fully transparent, as 
described above, and light is extracted from upper and lower directions of the drawing, 
namely both sides of the panel. Next, a method for manufacturing the above-described 
thin film EL display panel 100 is described. 
[0017] 

30 First, ITO is formed with a thickness of 2000 A over the transparent substrate 
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10 by high frequency sputtering in an atmosphere of a mixed gas of Ar (argon) and O2 
(oxygen), and, by wet etching, the transparent first electrodes 12 in the form of stripes 
are formed in the right and left directions of the drawing. Then, the first dielectric 
layer 13 is formed with a thickness of 4000 A over the first electrode 12 by high 
5 frequency sputtering in an atmosphere of a mixed gas of Ar and O2 with the use of 
Ta205 as a target. 
[0018] 

The ZnS:Mn light-emitting layer 14 in which ZnS is used as a base material 
and to which Mn is added as an emission center is formed over the first dielectric layer 

10 13 by evaporation. Specifically, a temperature of the transparent substrate 10 is kept at 
120*^C, a pressure inside an evaporation apparatus is kept at 5 x 10""^ Pa or lower, and 
electron beam evaporation is performed, whereby the 6000- A -thick ZnS:Mn 
light-emitting layer 14 is formed. Then, the second dielectric layer 15 made of TaaOs 
is formed over the light-emitting layer 14 by the same method as the first dielectric 

15 layer 13. 
[0019] 

Then, the second electrode 16 is formed with a thickness of 5000 A over the 
second dielectric layer 15 by an evaporation method. As an evaporation material, an 
object which is shaped in the form of pellet by adding GaaOs (gallium oxide) to ZnO 

20 (zinc oxide) powder and mixing it, is used. As a film formation apparatus, an ion 
plating apparatus is used. Specifically, an inside of the ion plating apparatus is 
exhausted to 5 x 10' Pa with a temperature of the transparent substrate 10 kept at 150 
°C, and then, kept at 6.5 x 10"^ Pa by introducing an Ar gas, and beam power and high 
frequency power are adjusted so that film formation speed is in the range of 1.0 - 3.0 

25 A/sec, and, by wet etching, transparent electrodes in the form of stripes in the front and 
back directions of the drawing are formed. 
[0020] 

Then, as the transparent hygroscopic film 17, an SOG film is uniformly applied 
over the thin film EL element 11 by a spinner. The thickness is set to 2 [xm. A 
30 hygroscopic effect of the SOG film 17 is confirmed at thicknesses of 1 - 10 [xm, and 
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dielectric breakdown is not grown in size by applying the SOG film 17. Subsequently, 
drying is performed at 100°C for 1 hour in a drying machine. The SOG film 17 is 
uniformly applied and formed; therefore, a problem of light scattering due to the SOG 
film 17 does not occur. 
5 [0021] 

Next, the transparent substrate 10 over which the thin film EL element 11 is 
formed and the glass substrate 20 are joined together. Specifically, an epoxy-based 
adhesive 31 is subjected to screen printing in the form of a frame in a peripheral portion 
of the transparent substrate 10 and the glass substrate 20. Then, the transparent 

10 substrate 10 and the glass substrate 20 are attached to each other so that the glass spacer 
29 with a frame shape is interposed therebetween. Concurrently, the PVA film 18 is 
inserted, then a load of 5 10 kg/cm^ with respect to a junction area is applied, and then 
the adhesive 31 is cured by heating at ISO^'C for 1 hour. The inserted PVA film 18 has 
a thickness of approximately 100 [xm, and one which is subjected to dehumidification 

15 treatment by heating at 150°C before the insertion is used. 
[0022] 

Then, in order to inject silicone oil through a hole (an oil injection opening 39) 
with a diameter of 1 mm which is opened in advance in the glass substrate 20, silicone 
oil 40 is injected to a space between the joined transparent substrate 10 and glass 
20 substrate 20 through a step in which the joined transparent substrate 10 and glass 
substrate 20 is soaked in silicone oil, is subjected to vacuum drawing, and is retumed to 
atmospheric pressure. 
[0023] 

Next, an epoxy-based adhesive of a room temperature curing type is dropped 
25 into the oil injection opening 39 and cured, whereby a seal opening is sealed. 
Subsequently, the thin film EL display panel 100 is washed with an organic solvent such 
as acetone and is dried in a dry atmosphere. Then, a glass cover 33 is bonded with an 
epoxy-based adhesive 32 capable of curing at room temperature so as to cover the oil 
injection opening 39. Thus, the thin film EL display panel 100 is completed. 
30 [0024] 
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When the thin film EL display panel 100 completed according to this 
embodiment is subjected to a life acceleration test in an atmosphere of high temperature 
and high humidity, time before separation generation, which is 2 - 4 times longer than a 
conventional thin film EL display panel without hygroscopic film, is obtained as shown 
5 in FIG. 2. A in the drawing indicates a result of the conventional thin film EL display 
panel without hygroscopic film, and B therein indicates a result of the thin film EL 
display panel of this embodiment. An average separation diameter is a diameter of a 
region (a circular region when seen from above) in which light emission is stopped due 
to separation, which is measured in a state of emitting light. 
10 [0025] 

In the above-described embodiment, the SOG film 17 and the PVA film sheet 
18 are concurrently used. However, only one of them can be used, and also in that 
case, a hygroscopic effect can be sufficiently obtained. As the hygroscopic film 17, 
besides the SOG film, an object formed by evaporating a magnesium oxide film or a 
15 silicon oxide film can be used. Alternatively, an object obtained by applying a 
polyacrylic acid based or polyacrylamide based high water absorption polymer can be 
used. 

(Second Embodiment) 

As a method for performing color display with color purity enhanced by a thin 

20 film EL element, a structure in which an optical filter is stacked is proposed. However, 
in a case where an optical filter is stacked, there is a problem in that a line defect due to 
dielectric breakdown is generated, which is one of causes of a defect in an EL element. 
In particular, there is a problem in that dielectric breakdown is generated in large 
amounts in a structure in which an ultraviolet curing type optical filter is stacked. 

25 [0026] 

In this embodiment, red colorant or dye is mixed into the hygroscopic films 17 
and 18 such as the above-described SOG film, polyacrylic acid based or polyacrylamide 
based high water absorption polymer, or PVA film sheet, whereby the hygroscopic films 
17 and 18 can be used as optical filters and color purity of EL emission can be easily 
30 adjusted. Specifically, anthraquinone-based powder is used as colorant and 0.5 wt% of 
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the powder is mixed into the SOG film, and application is performed by a spinner. 
[0027] 

In the same manner, the above-described effect can be obtained also in a 
method in which an azo-based dye (C.LSolvent Red 8) is mixed as red dye into the 
5 SOG film or the polyacrylic acid based or polyacrylamide based high water absorption 
polymer, or a method for applying it to the PVA film sheet. The present invention is 
not limited to the above-described embodiment, and various modifications are possible. 
For example, the present invention can be applied to not only a full-surface transparent 
EL display but also an EL display of a type in which light is extracted from one side. 
10 In that case, the substrate 10 over which the EL element 11 is formed is used as a rear 
substrate and display is performed from the glass substrate 20 side. 
[Brief Description of the Drawings] 

[FIG 1] A cross-sectional structural view of a thin film EL display panel showing one 
embodiment of the present invention. 
15 [FIG. 2] A view showing a result of a life acceleration test in an atmosphere of high 
temperature and high humidity with respect to an object shown in FIG. 1 and a 
conventional thin film EL display panel without hygroscopic film. 

[FIG 3] A cross-sectional structural view of a conventional thin film EL display panel. 
[Explanation of Reference] 
20 10... transparent substrate, 11... thin film EL element, 17... SOG film, 18... film sheet, 
20. . . glass substrate, 40. . .silicone oil, 100. . .thin film EL display panel. 
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